Minor effects of the citrus flavonoids naringin, naringenin and quercetin, on the pharmacokinetics of doxorubicin in rats.
We investigated the effects of naringin, naringenin and quercetin on the pharmacokinetics of doxorubicin in rats. These Citrus flavonoids are known as P-glycoprotein (P-gp) inhibitors and thus suspected to interact with doxorubicin, as shown by in vitro cell studies. Plasma concentrations, tissue distribution, and the urinary and biliary excretion of doxorubicin after intravenous infusion were investigated in rats followed by oral administration of Citrus flavonoids. To evaluate the impact of the biotransformation of Citrus flavonoids on the P-gp inhibition, the inhibitory effects of quercetin and its metabolite on P-gp were compared using ex vivo analysis. Contrary to previous in vitro results, the plasma concentration, biliary and urinary clearance, and tissue distribution of doxorubicin were not altered by pre-treatment with naringin and naringenin. Biliary clearance and urinary clearance were slightly decreased by quercetin, but there was no statistical difference. The minor effects of these flavonoids may relate to their low systemic concentration, due to the biotransformation in vivo situation. S9 stability assay and calcein accumulation assay showed that quercetin was a metabolically unstable compound, and the inhibitory effect of its metabolites on P-gp was negligible. In conclusion, naringin, naringenin and quercetin did not affect the in vivo pharmacokinetics of intravenously administered doxorubicin.